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Transmittal Letter

August 4, 2017

The Honorable Thomas C. Wright, Jr, Chair Virginia Center for Consensus
State Water Commission Building
P.0. Box 1323 Office of Continuing and

Professional Education
Office of the Provost and Vi
Presiént for Academic Affai

Victoria, VA 23974

David K. Paylor, Director 9W. Cary Street

Department of Environmental Qualify of Virginia Box 842505
629 E. Main Street Richmond, Virginia 232842505
Richmond, VA 23219 804-828-1 3 2 FaxA804-828-6444

TDD: 1-800-828-1120
ocpe@vcu.eduocpe.vcu.edu

Dear Director Paylor and Delegate Wright,

Pursuant to Code of Virginia Section 62.1-256.1, the General Assembly established the Eastern
Virginia Groundwater Management Advisory Committee (the Committee). The Committee is an advisory
committee charged with developing, revising, and implementing a management strategy for ground
water in the Eastern Virginia Groundwater Management Area and then reporting the results of its
examination and related recommendations to you.

A diverse committee of stakeholders was appointed as required by the statute. | had the
privilege to facilitate the Committee on behalf of the Virginia Center for Consensus Building at VCU. As
the facilitator, | am transmitting the attached report to you. The law requires that Director Paylor provide
you with a response to this rep ort no later than November 1, 2017.

The Committee utilized a consensus building process. A number of subcommittees worked
throughout 2016 to create recommendations for the Committee. The subcommittees were comprised of
members of the Committee and a number of nonmembers who had specific expertise in the subject area
of the subcommittee. Each subcommittee held numerous meetings which required the devotion of a
great deal of time and energy by these stakeholders. The Committee itself then met numerous times to
make its own recommendations which are the recommendations in the report before you.

Appendix L contains a statement of support with some partial dissents and comments on specific
recommendations from each of the Committee members. | believe it is fair to say that the report before
you is a consensus document with no dissents to the entire report. The comments and partial dissents
are instructive and included for your information.

As the facilitator, | wa nt to recognize the extraordinary efforts of DEQ staff, particularly Jutta Schneider,
Scott Kudlas and William Norris in not only supporting the work of the Committee but the level of expertise they
brought to the process.

As you will read, the Potomac Aquifer is facing significant sustainability challenges. DEQ has taken
steps to negotiate reduced permit levels for the largest users of groundwater in the region. This is an
important step but does not create a long term strategy. It is important to look bey ond the immediate
time horizon for broader ideas of how to protect and sustain the aq uifer for future human needs and
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economic development. The General Assembly is to be commended for turning to the stakeholders in the
region to utilize their expertise to arrive at consensus recommendations. The fact that they were able to reach
complete consensus on the vast majority of the recommendations bodes well for the future support of these
recommendations.

This also says a lot about the members of the Committee. In the Ground Rules that governed the
process, the members all agreed, "They shall also keep the long term interests of the Commonwealth in mind
as they participate in the process." | trust you will agree that they have fulfilled this promise.

I will be hap py to provide you with any further information you may require about the process. |
appreciate the opportunity to participate in this process.

Respectfully,

Mk s 2N

Mark E. Rubin

Cc: The Honorable Daniel W. Marshall 11l

The Honorable John M. O'Bannon
The Honorable Davd L. Bulova
The Honorable Richard H. Stuart
The Honorable Frank M. Ruff, Jr.
The Honorable Frank W. Wagner
Mr. Richard A. Street

Mr. Lamont "Bud" W. Curtis, P.E.

Mr. Scott Meacham

Mr. David Barry
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Executive Summary

Available groundwater supplies in the Eastern Virginia Groundwater Managérea

(EVGMA) are insufficient to meet the long term demands of current and future groundwater
users, and these groundwater resources are critical to the health, welfare, and economic
prosperity of Eastern Virginia. Recognizing the current and futuréeadigas in the EVGMA,

the Virginia General Assembly created and tasked the Eastern Virginia Groundwater
Management Advisory Committee (Committee) to assist the State Water Commission and
Department of Environmental Quality (DEQ) in developing, revising,ianplementing a
management strategy for groundwater in the EVGMA. The Committee, comprised of
stakeholders in the EVGMA, formed five workgroups to broaden participation and incorporate
specialized and technical expertise into the process.

Since August b2015, the Committee and five workgroups examined the six groundwater
management subject areas assigned by legislation and provided recommendations regarding
management, including:

(1) Alternative Water Sources and Solutions: The workgroups recommaridedf potential
alternative water source projects to the Committee. The Committee adopted this list as a set of
possible alternative sources and solutions, which included transitioning from groundwater to
public and private surface water resources wlag@plicable, piloting innovative aquifer

recharge projects to create a greater water supply in the EVGMA (e.g., Hampton Roads
Sanitation Districtds Sustainable Water | ni
project), and supporting water conservatonl efficiency.

(2) Changes in Permitting Criteria: The Committee evaluated options for enhancing the current
permitting program. Recommended options include addressing the need for greater certainty for
permittees to make loAgrm infrastructure investent decisions by lengthening the permit

term to 15 years. The Committee also recommends voluntary regional planning through
Planning District Commissions working cooperatively with DEQ to enhance the Local and
Regional Water Supply Planning Process. Stheeefforts by permitted users to reduce
consumption are not enough to restore the aquifer for the long term, the Committee also
evaluated ways to address the concurrent impact that unpermitted users have on groundwater
resources. Unpermitted sources tgggcally small individual uses and represent a growing

portion of groundwater use. The Committee recommends encouraging and incentivizing the
connection to and use of public water supply systems (particularly those served by surface
water), unconfined adgfers, and irrigation ponds where applicable.

(3) Alternative Management Structures: The Committee concludes that the current groundwater
management process is sufficient at the moment, but recommends DEQ, in cooperation with

ti



other agencies, establisham n u a | ARState of the Eastern Virgi
forum would be open to the public and create a voluntary mechanism for communication among
regul ators and stakeholders on the overall st

(4) Graundwater Trading and Banking: Groundwater trading and banking programs can provide
groundwater users various degrees of flexibility in how to conserve, manage, and/or allocate
groundwater supplies. The Committee discussed and evaluated several bankiadiagd

systems, and recommends the establishment of a groundwater banking framework as a
mechanism for aquifer storage and recovery (ASR). This banking concept allows DEQ to grant
a groundwater credit to any party that injects water into the coastatafuifvater storage and
recovery within the existing groundwater management areas. The Committee recognizes that a
broader trading program could offer incentives to economize on water use and to develop
alternative sources; however, due to the complefiguch a program the Committee does not
recommend a particular trading system at this time. The Committee urges the General Assembly
to continue to evaluate trading systems.

(5) Necessary Data Improvements: Collecting and maintaining credible dasensiasor
monitoring aquifer conditions and system responses to management actions. The groundwater
management recommendations outlined in this report will keep this data current and establish
the analytical capacity to assess ongoing management iBft@groposed six areas for data
improvements to the Committee that would allow DEQ to implement the groundwater program
to its fullest extent. The Committee agrees that the list provided by DEQ with regard to data
improvements identifies reasonable acsiom be undertaken by DEQ. The Committee
recommends that the General Assembly support such measures as listed by priority in the
recommendations below. These data improvements will not only bolster current groundwater
management efforts, but will also agdn measuring the success of future groundwater
management projects.

(6) Funding Needs and Options: The Committee proposes two funding options to ensure that

DEQ has the necessary operational funds to successfully manage groundwater resources in the
Coomonweal th. The Committeeds preference is fo
Appropriations. As a second alternative, and only if absolutely necessary, the Committee
recommends a twbier (based on households and businesses), capped, reasatdbketfiat

would be applicable to both permitted and unpermitted users within the EVGMA.

Overall, the Committee has reached consensus on the set of recommendations contained in this
report in response to the future challenges and groundwater managenwsths in the

EVGMA. Because of the severe impact that depleted groundwater resources would have on
communities, the economy, and the overall environment of the EVGMA, inaction is not an
option for the Committee. The t@hisreport andlstedd s r ec



below in brief, reflect the next steps needed to successfully and sustainably manage the
groundwater and promote the development of other alternative water sources in the EVGMA.



Recommendations

1 Recommendation # ICommittee reemmends that SWIFa&and similar projects,
including storage, recovery, and recharge projéetsupported by the Commonwealth
as a significant part of the set of solutions pursued to improve groundwater sustainability
in the EVGMA, subject to appropriatelplic health and environmental conditions as
determined by VDH and DEQ in coordination with HRSD and in light of federal
requirements.

1 Recommendation # 2ZZommittee recommends that the Commonwealth promote the
development of the list of alternative waserces and solutions included in this report,
including solutions for public/private partnerships and potential funding for further
evaluation and study of shadrm and longerm alternative water sources and
solutions.

1 Recommendation # 3Zommittee ecommends lengthening the maximum groundwater
permit term to fifteen years by changing the statutory language in Virginia Code Section
62.1-266(C), while maintaining the ability for the State Water Control Board to reopen
and amend current permits to talkeanging groundwater availabilitgto account
throughout the permit teremnder Virginia Code Section 62266(E).

1 Recommendation # 4Committee recommends that the General Assetigblish
additional incentives fovoluntary regional planning effathat will proceed through
Planning District Commissions working wWibEQ.

1 Recommendation %: Committee recommends that the General Assembly create
incentives for local governmegawnd well owners to connect to the public surface water
systems when reasalnly availablewith possible credits to localities to help lower
connection fees or to provide low cost financing.

1 Recommendation #: Committee recommends that the General Assembly require new
norntagricultural irrigation wells only from unconfined agerigin the EVGMAwhere
available and adequate.

1 Recommendation #: Committee encourages the General Assembly to develop a
statement of regulatory intent to encourage the use of ponds and stormwater ponds and
to work to remedy the regulatory barriers ie ttevelopment of irrigation ponds for
agricultural purposes.



Recommendation # 8ommittee recommends that DEQ, in cooperation with other
agencies, establish an annual nState of th
where all stakeholdersamevi t ed t o di scuss and | earn abo
water resources.

Recommendation # SCommittee recommends that the General Assembly authorize
DEQ to develop and implemea groundwater banking system.

Recommendation # 1@Committee recommendBat the General Assembdljrect DEQ
with a timeline and resourcés create a framework in consultation with stakeholders for
an EVGMA groundwater trading program to be sutied to the General Assembly.

Recommendation # 11Committee recommends thaeteeneral Assembly provide
funding to ensure a robust groundwater management program because of the importance
of groundwater resources in Eastern Virginia and the unsustainable rate of demand on
the resource. The Committee believes that the following B&®ities, at a minimum,
should be provided sufficient funding to be implemented. At this time, the activities, in
priority order, are:

1) Update unregulated use estimatioathodologyfor use on an ongoing basis

2) Ensure ongoing odel maintenanceonsistentvith best professional practice

3) Address gaps in hydrologic framework and water level monitoratgark

4) Provide operation and maintenance $oiffolk and Franklin etensometers

5) Ensure funding to perform ongoing existing well network repair and

maintenance
6) Implement saltwatemnirusian network
7) Install new extensometer near Westri

Recommendation # 12ZZommittee recommends thhie General Assembly fund the
essential operatiocosts of DEQ to successfully manage the groundwater resources, first
through GneralFundAppropriations, and second, if absolutely necessary, through a
reasonable flat fee appliely to households and businessethe EVGMA.If a fee is
applied, the funding provided by the fee shall not result in any reduction of the general
funds appropriated.
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|. Eastern Virginia Groundwater Management Advisory Committee:
Background and Process

During the 2015 session of the Virginia General Assembly, Chapter 262 was enacted

establishing the Eastern Virginia Groundwater Management sigviSommittee (Committee)

to assist the State Water Commission Beg@arment of Environmental QualitypEQ) in

developing, revising, and implementingn@nagement strategy for grouvater in the Eastern

Virginia Groundwater Management Ar@@VGMA)." Thislegislation was sponsored by

Delegate Hodges in the House (HB 1924) and Senator Norment in the Senate (SB 1341). The
legislation directed DEQ to appoint the members to the Comnhittee composed of nen

legislative citizen members consisting of reprederda of industrial and municipal water

users; representatives of public and private water providers; developers and representatives from

the economic development community; representatives of agricultural, conservation, and
environmental organizationsast e and f eder al agenciesd6 officieé
citizens with expertise in water resourcetated issues. THeEQ Director appointe@4

membergo the Committeen June 2015The Committee included higlevel decisiormakers

in the respedte areas designated by the General Asserildyca r y out t he Commi tt
work, five workgroups were formed to broaw participation in therocess antb incorporate

specialized and technicakpertise. The membership of the Committee and its workgroags

be foundin AppendixA.

The Committee was charged with examining seven subject areas, including
() options for developing lonterm alternative water sources, including water
reclamation and reuse, ground water recharge, desalination, and swafaceptions,
including creation of storage reservoirs; (ii) the interaction between the Department of
Environmental Quality's ground water management programs and local and regional
water supply plans within the Eastern Virginia Groundwater Managemeatfér
purposes of determining water demand and possible solutions for meeting that demand,;
(iii) potential funding options both for study and for implementation of management
options; (iv) alternative management structures, such as a water resourgg tradin
program, formation of a lonerm ground water management committee, and formation
of a commission; (v) additional data needed to more fully assess aquifer health and
sustainable ground water management strategies; (vi) potential future ground water
permtting criteria; and (vii) other policies and procedures that the Director of the
Department of Environmental Quality determines may enhance the effectiveness of
ground water management in the Eastern Virginia Groundwater ManagemeAt Area.

;VA. CODEANN. § 62.1-256.1 (2015).
Id.
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The Committee as directed to develop specific statutory, budgetary, and regulatory
recommendations, as necessary, to implement its recommendations. The Committee used a
collaborative problem solving process facilitated by the VCU Center for Consensus Building to
addresgshe issues set out in the legislation and to identifyi@mm solutions for the
Commonwealth.

The Conmittee report must berovided to the DEQ Director by August 1, 2017. The DEQ
Director musissue a report responding to the Committee's recommendatiacghe Governor,

the State Water Commission, the Chairman of the House Committee on Agriculture,
Chesapeake and Natural Resources, the Chairman of the Senate Committee on Agriculture,
Conservation and Natural Resources, and the Joint Legislative AddReview Commission

no later than November 1, 2017.

The Committee started meeting on August 18, 2015 and met 10 times through July 7, 2017. The
Committee established five wogkoups to examine subject matter identifiedhie kegislation,

including () Alternative Sources of Supply,)(&lternaive Management Structures, (3)

Trading, (4 Options fa Future Permit Criteria, and)®&unding. Thee groups began working

in the fll of 2015 and completed their investigations in December 2016. Combined, they me

36 times.
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ll. Introduction to Coastal Aquifer Water Level Declines

The Ground Viiter Management Act of 199authorized the State Water Control Board to
designate Groundwater Management Areas (GWMAS) where groundwater levels in thre area a
declining; the wells of two or more groundwater users are interfering with one another; the
available groundwater supply has been overdrawn; or the groundwater in the area is at risk of
pollution* Once a GWMA is designated, all withdrawals of 300,88fons per month or more
must be permitted Currently, there are two GWMAs within the Coastal Plain province of
Virginia: the Eastern Shore GWMA, which includes Accomack and Northampton Counties, and
the Eastern Virgini@WMA (EVGMA), which is comprisedf all areas east 0f95° This

report provides recommendatiomsly for the EVGMA.

Evidence fromDEQ, in conjunction wittthe U.S. Geological Survé/SGS)’ concludes that

- the available groundwater
b, /}; {» suppliesin theEVGMA are
. FAIRF, . .
\ g : insufficient to meet the
RN la/vﬂu.mn
- demands of current and future
. Erfoa o | groundwater user3he
smm'%mf - Committee notes that the Joint
MUNE q Wf““""“ Legislative Audit and Review
¥ n:nmrﬁ ‘?f‘“ i i
5k Lssa i e mm “ Com_mssmnlLARC;) report
_% Wm ! confirms these findingthat
) tb:g"ovﬁfza\%‘; grouqdyvatesupplles are
feu e insufficientto meet tle
ﬁ by E{fﬁ 3 demands of current and future
‘Pgﬂ**fsﬂ vy . groundwagr users inthe
’/ “V*‘ff”?%% o Y EVGMA, but theCommittee
4 /.s#m.em o) [ basn SorsMA did not reacltonsensus on the
1/4,“ ”&/}K /ﬁKz @E&ZJA et R A recommendations outlined in
i O the JLARC repott

Groundwater Management Areas in Virginia as of August 2017

3 VA. CODEANN. §862.1254i 270 (1992).

*VA. CODEANN. § 62.1257 (1992).

®>\VA. CODEANN. § 62.1258 (2015).

® By order of the State Water Control Board, Eastern Virginia is dividedwt@roundwater management areas:
(1) the Eastern Virginia Groundwater Management Area (EVGMA), encompadhsiicgunties of Charles City,
Essex, Gloucestelsle of Wight, James City, King George, King and Queen, King William, Lancaster, Mathews,
Middlese, New Kent, Northumberland, Prince George, Richmond, Southampton, Surry, Sussex, Westmoreland,
and York; the areas of Caroline, Chesterfield, Fairfax, Hanover, Henrico, Prince William, Spotsylvania, and
Stafford counties east of Interstate 95; and thescaf Chesapeake, Franklin, Hampton, Hopewell, Newport News,
Norfolk, Poquoson, Portsmouth, Suffolk, Virginia Beach, and Williamskamg;(2) the Eastern Shore
Groundwater Management Area (ESGMA), encompassing the counties of Accomack and Northalwpton. 9
ADMIN. CODE § 25-600-20 (2014).

" C.E. Heywood & J.P. Pop8jmulation of Groundwater Flow in the Coastal Plain Aquifer System of Vitginia
U.S. Geological Survey Scientific Investigations Report 2033115 (2009) http://pubs.usgs.gov/sir/2009/5039/

8 SeeJLARC, EFFECTIVENESS OR/IRGINIA G5 WATER RESOURCEPLANNING AND MANAGEMENT (Oct. 2016),
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Groundwater withdrawals will be more limited and costs may increase when demands exceed
the supply of a given resource. These are exgew@tural consequences if no action is taken to
improve current groundwater resources in the Coastal Baioe groundwater resources are of
crucial importance to thieealth and welfare of the people in the EVGM#&d because the

current situation is naustainablgthere is a great need faufficientgroundvater supplieso
ensurepublic healtheconomic prosperityand sustainable growth for business and industry in
the region.

Groundwater in the Coastaldi isof high quality and has generally Idveatment costs.
Coastal aquifers hawggnificant lag time in natural recharge, resulting in leeshargeates
thatarecurrently thought to bemuchless tharcurrentwithdrawals. This is believed to create
the significant water level dénes seen inhiese aquiferd8ased on etual groundwater use
reported in the 2@ Status ofVi r g i WaiteeRéssurces (using015 data) 62.4 MGD
(82.5%)wasused by permitted GWMA users, 13.2 MGLY %) byreportingunpermitted
GWMA users Approximately 38.6 MGD (62%o0f permitted withdrawals is for industrial uses
The remainder is mostly public water supplies.

DEQ reported that it had four overall management concerns:
(1) declining groundwater levels and loss of artesian charactefistics
(2) increased potentiabf saltwater intrusion frorgradient reversal and upconity,
(3) accelerated rates of land subsidence, and
(4) irreversible loss of lonrterm aquifer storage.

As a resulbf these concerns, DEQ determined that reductions in permitted withdrawals were
neessary. DEQ also sought legislation to help address unpermitted withdrawals, but that
legislation was not enactéd.

Progress and Achievements of Stakeholder Efforts and DEQ Permitting

During the Committeeds del i berteductionswittheDEQ con
remainingl2 of the 14 | argest groundwater permitte
to the point that rates of water level declines wele steadga nd t hat the i dentif
cell so were el i mintpossibldbyl025. Critical calls accaldfimed ds grelx t e

http://jlarc.virginia.gov/pdfs/reports/R$86.pdf

°This impact may lead to the possible increase in the n
ACritical cellsd are model representations or observat.
belowtheei ghty percent of the HAcritical surface |l evel. o0 Th

potentiometric water level surface when eighty percent of the distance between the land surface and the top of the
aquifer is removed.

F Upconi nte®prooessadywhich saline water underlying freshwater in an aquifer rises upward into the
freshwater zone as a result of pumping water from the freshwater zone.

" During the 2015 General Assembly session, Delegate Bulova introduced HB 1870, which aveuévaluated
groundwater withdrawals of subdivisions in a groundwater management area on a cumulative basis, thus subjecting
subdivisbns to permitting requirements.
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cells in the DEQ VAHydreGW groundwater flow model where water levels are predicted to

fall below a level set as the regulatory standard. DEQ uses this model to evaluate the effect of
existing permited and estimated unpermitted withdrawals on water levels withicotistal

plain aquifer systenDEQ modeling demonstrated that a collective evaluation resulted in less
reduction than if results were analyzed on an individual basis. The necessary neftoctitis
collective evaluationvas 57%.

The permittees and DEQ both came to the table committed to find ways to reduce groundwater
withdrawals Thenewly issuegermits more closely reflect how these permittees actually
operate andrabody a number afew approacheg o the credit of all involved in these
discussions, permits looked seriously at howithdrawals could be reducedays to achieve
greater efficiency, and considered how the water systemld be operated differently to

reduce the overbimpact to the aquifer system. Permittees invested significantly in additional
alternative water source studies and system improvements. By working together toward a
common purpose, significant progress was madarmachieving the goadf reducing
grourdwater withdrawalsWith 12 permits issued and two drafted and in the public prottess
collective permitted withdrawalsave beemignificantlyreducedMaximum permitted use has
been reduced from 146.54 MGD to 69.78 MGD, which is a 52.4% redudtlodeling of

these reductions indicates that rates of water level deatiriee aquifeishould be reduced
systemwide andin some casesvaterlevels should increase. The majority of critical cells in
the Potomac and Piney Rbaquifers will be eliminatedhe Committee heard from DEQ that
permit reductions alonwould not solve the problem. Btitese resultare expected tallow

water leveldo stabilize while alternative sources of supply are developed and aquifer
replenishment projects implemented.

It is importantto recognize thatonditionsof declining groundwater levetsanspiredunder the
current water withdrawal permitting and water supply planning statutory and regulatory
framework*? and that additional challenges may arise in the futuerently, he majority of
unregulated users are individual landownersromdividual private well, who do not have
access to a public wateupply.Futurechallenges to sustainable use and management of
groundwater within the EVGMAnclude:
1 Increasingunregulated usei(e., withdrawals of less thaB00,000 gallons per month)
1 Ensuring sufficient water is available to support economic grawittiout jeopardizing
theachievement of groundwater management goalgtenohvestmentef existing
users.
1 Continuinginter-jurisdictional cooperation igssential to optnizing the use of the

2SeeVa. DEQ,Groundwater Withdrawal Permitting and Fees
http://www.deq.virginia.gov/Programs/Water/WaterSupplyWaterQuantity/WaterWithdrawalPermittingandComplia
nce/GroundwaterWithdraRermitsFees.aspast visited Mar. 24, 2017); Va. DE@/ater Supply Planning
Program,http://www.deq.virginia.gov/Programs/Water/WaterSupplyWaterntity/\Water SupplyPlanning.aspx

(last visited Mar. 24, 2017).
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resourceBut there are institutional barriets that cooperation, including the nature of
water as a commodity arnlde competitive histories among localitiéche ownership of
existing reservoirs creates a market for surface water that does not optimize the use of
surface water supplies over groundwater. Localities often cooperate on the owrelop

of new supplies. Theselationships related to existing supplies are definedhjract
negotiations between a buyer or seller.

1 Developingalternatives to groundwater requires overcoming many finaacal
regulatory hurdles, alongith the need to protesurface water resources.

1 Increasing aquifer recharge in a safe, acceptahlicosteffective mannecreates
anothercomplexregulatorychallengewith regardto project implementatioand
maintenance.

1 Maintaining the effectiveness of the management progoameet the needs of
communitiegequires finding resources to keep modetimgls current and transparent

1 Refining a management system that provides permitted users with stability teostke
effectivelong-term investment decisionandallows the Commonwealtho adjust to
new information about aquifer conditions

In responeto the groundwater management concems future challengethe Committee

developed a consenssit ofrecommendationfor the management of groundwater atitkeo

alternative sources in the EVGMAheset of recommendationsdludes specific statutory,

budgetary, and regulatochangesTraditionally in Virginia, groundwater has been treated as a

free, public resource, where a well owner pays nominal costs to access thengatercost to

use the wateThe Committee recognizes that contrary to thmmon assumption that there

will always be groundwater for every person to freely use, groundwater is in fact lifroted.

ensure the publibealth, safety, and welfaréhe authority for mnagement and control of

groundwater in the Commonwealth has beereresd to the stat€. The GroundNater

Management Acdf1992d ec | ared At he right to reasonabl e c
within this Commonwdat h bel ongs t‘@heGrbuadWater MangemnentAct . . 0
also recognizethe need to preses and protect existing groundwater uSedlith this statutory

authority, theCommittee ackowledged the need for the Commonwesdtbreate a stable

regulatory process in whichlevel ofcertainty would allow fofuture economignvestment

balanced withthe protection ofvater resourceis Virginia. Theoverallintent is tosustainably

13 SeeVA. CODEANN. § 62.1-44.4(1) (1970)f{t]he right and control of the Commonwealth in and over all state

waters is hereby expr e¥sCopeANNeSSR ¥ M2 d( 2hida Jree(@ 8 ti @ rmed . 1) €
d e f i nalldvates, on the surface and under the grouvtblly or partially within or bordering the

Commonweal th or within itsVAGCoDEASNS62.1:44.86(1) (19v2h(thé udi ng wet |
responsibility ofState Water Control Boardinforu | at i ng p onomngothes things, akelinto i a

consideration but not be limited to the following principles and policies: (1) Existing water rights are to be

protected and preserved subject to the principle thaf #ie state waters belong to the public for use by the people

for beneficial purposes without waste . . . . 0) .

1“VA. CODEANN. § 62.1254 (1992).

15\V/A. CODEANN. §8 62.1260, 261 (1992)0
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manage the resource so that it is productive and available to meet the human, industrial,
agricultural,and environmental needstbie EVGMA. Becaisea significant amount fotime is
required to make measurabl e i mprovements to t
gives the Commonwealth time to plan and implement meaningfuktengsolutions.

The Committee outlined the followirgpalsto considemwhenevaluatingsolutionsand
providing recommendatiorier the currentand future problems related gooundwater
management in the Commonwealth:

1 Minimize the potential for the return of, or increase in, the numb#erifcal cells 0

f Halt or reduce the rate &fndsubsidence and restosdastic storagé®

1 Minimize the potential for upconing or lateral saltwater intrusion resulting from
groundwater pumping

1 Maintain groundwater availability to permitted and unpermitted usdrde also
allowing economic development toaur.

1 Create regionascale solutions, and encourage greater-jntesdictional cooperatioto
expandwaters supplies through better distribution of available ground and surface
waters.

1 Provide a managnent system that supports ceffective water infratructure planning
and investment

16 Elastic storage means groundwater storage ability or ighat was lost to compaction that can be recovered
(i.e., the storage area can be rehydrated and recovered).
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lll. Groundwater Management Subject Areas Examined and
Recommendations

Short-Term and Long-Term Alternative Water Sources and Solutions

Alternative water sources asdlutionsincludetransitioning from groundater to surface water
resources where applicabpeloting innovative aquifer recharge projects to create a greater
water supply in the EVGMAand supporting water conservation and efficieiitye
workgroupsdeveloped a lisbf potential alternative watesource projects, identifiettie

benefits, costs, actionsewed to utilize such sourcetescribed théeasibility of such projects
and providedexamples of current projectEhe workgroupsecommended the lisb the
Commitiee, and th€ommitteeadoptsthe listas a set gpossiblealternative sourceJhe
workgroups developedaualitative cost evaluation of the various water supply options that
included a lowevel, midlevel, and higHevel rank associated with each optidhe
Committee also acknowdgesthat some of the ideas on the list are more viable than others, and
some of the options may be more successful in certain areas of the aquifer than others.

Overall, in considering the options, the Committee stresses the need for public/private
partrerships to facilitate the financing and development of sieomt and longerm water

supply projects. Financing alternative sources of supply can be daunting for individual localities
and small water users due to limits in avdédimancing,bonding capcity, and impacts taser

rates Even for larger private water well usetfse costs can be overwhelmifighe Committee

further recommends, along with the following options, the need to identify options that foster
innovation, including the use of new kewlogies.

Aquifer Recharge by Injection:

Purified Wastewater
Hampt on Roads Sanitat i olmtiathe f& Tomorow (BIRSDSust ai nab

SWIFT) regional project is a purified wastewater aquifer injection project that is currently
underway as pilot project in Virginia (see a more detailed discussion below), and other
potential local projects are being evaluated for New Kent and HaGmuatties An aquifer
recharge project is where tertiary treated wastewater is purified to drinking watiarsis

through an advanced drinking water treatment @adis injected into an aqgig@r. These

systems utilizavells that pump water into the aquifer instead of withdrawing water. Projects of
this kind are used successfully in many parts of the counthgan create many benefits for the
groundwater resources, including: (1) recharging the aquifer to increase water availability for
consumptive use; (2) using a readily available source in most communities (i.e., wastewater);
(3) potentially reducing pollant loads currently being discharged into surface water; (4)
potentially reducing land subsidence; and (5) utilizing the natural structure of the aquifer itself
for distribution and storage. The cost associated with this type of project would be ighthe hi
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level range. Using purified wastewater is based on a proven technology in other places (such as
in Arizona, Texas, California, and Florida).

Actions that are typically taken to move forward with this type of project include: (1)
pilot/demonstration sty that could demonstrate the feasibility of operating this type of project
in Virginia, along with determining the potential success to recharge the aquifer; (2) completion
of an analysis of potential risks to the aquifer and human Ing@ly coordinatbn of government
approvals, standards, and oversight, since the permitting for this type of project is currently
done at the federal levéle., Underground Injection Contrognd (4) public education.

H R S DSWAFT project proposes to injeptirified wastewaterat seven of its existing treatment
facilities across Hampton Roadsis estimatedhata total of 120MGD of purified wastewater
may be injectedo recharge the aquifer.

The Committee believes that the SWIFT project meets the five goalssethfs any potential
solution.

(1) The project injects approximately ROGD more water into the aquifer than is currently
being withdrawn on a daily basis. This provides a solid basis for sustaining the aquifer
into the future and, in conjunction with othreeasureshe project minimizes the
potential forthe aquifer to returto its current declining condition.

(2) The project redce$ and may possibly reveiise rate of land subsidence, an important
goal giventhatsinking land accounts for approximatelyfithle sedevel rise recorded
in Hampton Roads.

(3) The project provides protection to the groundwater from saltwater intrusion threugh re
pressurizing the aquifer along the coast, reversing the existing negative pressure gradient
that has been created by thgnificant withdrawals for the past century.

(4) The project stabilizes the aquifer such that, in conjunction with other measures,
groundwater availabiltis maintained for all users €. residential, commercial,
industrial,andagricultural)into the fuure.

(5) The project is inherently a regioAahsed watequantity solution with additional water
guality and financial benefits across Hampton Roads. In addition to the injection sites
being located across Hampton Roads, thereby broadly increasing theaquiE v ol u me ,
wi || reduce HRSDOs wast ®thaYokand damaeséisar ge by
Elimination of such significant wastewater discharge will allow fecast nutrient
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reduction credits to nearly a dozen localities, thereby saving hundredii@ns, if not
billions, of dollars i n'complkaacedodtsi esd6 Chesap

While the Committee recognizes SWIFT is still in the developmental stage with several hurdles

to overcome, the technologies to purify wastewater to meet drimiatey standards are well

proven across the U.S. and around the world and recharging aquifers for locally available

storage and groundwater augmentation has been successfully accomplished for decades,

including in the Potomac adar by the City of Chesapke.Based on SWI FTo&s prop
implementation of these proven technologies, the Committee recommends SWIFT be supported

by the Commonwealth as a significant part of the set of solutions pursued to improve

groundwater sustainability in tiE&VGMA, subject taappropriate public health and

environmental conditions.

While highlighting SWIFT as a significant part of #oeg-termsolution to improving

groundwater sustainability, the Committee acknowledges that the SWIFT project will be subject
to certain regul@ry approvals. The Committee also recommends that in addition to regulatory
approvals, the Commonwealth develop an oversight and monitoring program for any aquifer
augmentation project (as was done with the Occoquan Watershed) to ensueszrong

protecton of the water quality within thEVGMA ensuring environmental and public health

safety for future generationghe Virginia Department of Health (VDH) is currently working

with DEQ to evaluate mechanisms for ongoing oversight of injected water quaktyodus of

this effort is to provide public assurances that injected water meets the highest water quality
required by law.

Recommendation #:1Committee recommends that SWIBMd similar projectsncluding
storage, recovery, andcharge projectdesupported by the Commonwealth as a significa
part of the set of solutions pursued to improve groundwater sustainability in the EVGM#
subject toappropriate public health and environmental conditions as determined by VDH
DEQ in coordination with HRSD and in light of federal requirements.

Surface Water
Aquifer recharge projecisjecttreatedsurface water into the aquifegther than wastewater as

in the preious exampleThe benefit®f this type of projecinayinclude (1) recharging the
aquiferto increase water availability for consumptive ;u2¢ using an available source (surface
water);(3) potentially reducing land subsidence; &hdutilizing the natual structure (the
aquifer itself) for distribution and storage. The potential cost, depending on whether new

7 rmDL (Total Maximum Daily Load) is a term defined under the Clean Water Act as a starting point for
restoring water quality; it establishdgetmaximum amount of a pollutant allowed in a particular waterbody.
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construction is needed, éstimated between the lownad-level rangesUsing purifiedsurface
waterfor injectionis aproven technology in otmelaces. Ameans to recover the costsuld
be needed

In Virginia, the City of Chesapeake for ysdnas used the Northwest Riveuder storageand

recovery (ARR) well as aclosedloop aquifer recharge system whichtreatedsurfacewateris
injectad into the aquifefor long-termstorage to meet peak demands.

Existing Impoundments and Quarries:

The use of existimimpoundmentsr converting existing quarries to reservoirs mpayide

another viable option as an alternative supply of w&emeexisting impoundments are not
currently being used as water supplies and may be converted to water supply use. In other cases,
existing reservoirs that are used for water supply may be able to be expanded to increase the
available water supply. The Comneitt felt that these types of solutions are worthy of further
exploration by localities and the private sector to help diversify the available water supply
alternatives to groundwaterhe benefits to this type ofater source includgl) utilizing the
already-existing infrastructurg2) minimizing environmental impactand(3) reducingthe

demand for groundwater. The potential cost, depending on whether new construction is needed,
is estimated between theav to mid-level ranges. Téfeasibility d usingexisting

impoundments anduarries to hold surface watepends on the proximity of such features to

the area where the water is needadaddition most quarries are locate@ar the Fall Line so

they maynot be a cost effective alternative to meetviager demands in the EVGMA.

However, if a suitable location is found, theasibility is high,based on proven technology.

Actionstypically needed to mee forward with such a projettclude:(1) applying for a surface
water withdrawal permjt2) obtaning easementsr title to be able to usthe quarries,
impoundments, and reservoi(8) determining whether the impoundment/quarry is watertight;
and (4)completing a thorough chemical analysis of the source water to ensure its treatability.
Virginia thereare several examples of converting existing quarries into reservoirs foagiter
water sources includingrojectsin Loudoun County, Fairfax Countgindthe City of

Richmond. There is alsopoject underwayn HanoverCounty Additionally, an innovative
example of an existing privatetpwned impoundment that has applied for a water withdrawal
permit is Cranstonbds Mil |l Pannthd impounddhentmay Ci t y
result inmuch lower, longerm treatment costs compared to treabnackish water from other
surface water sources.
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New Surface Water Reservoir:

Constructing a new surface reservoauld be used in place gfoundwater, buthe cost is
estimated betwedhe mid to higHevel rangepecause of the impacts to streaansl wetlands
that are caused by such projects andhifigation costsassociated with offsetting those
impacts(depending on the locationhe feasibilityof developinga new surface water reservoir
is dependentipon manyfactors including (1) impactsto streams, wetlands, and riparian lgnds
(2) proximity to the water source in relation to the demand for the W&)grublic acceptance

of locating afacility in their community(4) the ability to find cosshare partners to cover the
costs for such aignificant construction projecand (5)the flat topography of the eastern half
of the management area provides few locations to create impoundifezss. projects often
exceed $250 million and there desv communities that are able to bear thesescalsine.

Actions typically needed to move forward with this type of project include obtaining the

appropriate environmental permits for the construction and maintenance of the project. Current
projectsunderway ncl ude Cobbds Cr e e lntydhe menttedprojectsi n Henr
for reservoirsn both Greene and Greensville Cdeat

Surface Water Withdrawal:

Surface watecould be usedistead of groundwatén reduceghe demanddr groundwater. The
costranges from low to higldepending on the quali need for treatment, and the location of
the water sourcdn some areas of the EVGMA, surface water is brackish and would require
significantly greater treatmentuBace water sourcasayalsonot be as feasible to use as an
alternative watesourceif the increased withdrawals willegatively affect aquatic lif@nd
importantly, the reliability of the resourcgnce it is moraffected by short and lorgrm
droughts compared to the previous options.

Actions needed to use surface water as a replcefor groundwater include: (1) obtaining the
appropriate environmentaépnmits; (2) construction of a water treatment plant and infrastructure
for distributing the treated water; ang ¢f&ining local public acceptance of any impacts
associated with theroject construction and withdraw&urrent surface water withdrawal
permitting actions are underwayJdames City County and New Kedounty.

Groundwater from the Crystalline Bedrock Aquifer:

Although the workgroup did not consider it, the Commiteseived a presentation on use of
groundwder in the crystalline é&drock guifer asanothempotentialgroundwater resourc& The

18 Kenneth E. Bannister & Bradley A. Fitzwat&@toundwater Supply from the Crystalline Bedrock of the Virginia
Coastal Plain DRAPERADEN ASSOCIATES(June 8, 2017).

22



alterrative ofdrilling deeper into the crystalline bedk beneath the Coastdbi sdiments

was introduced to the Committeery late in the process. The Committee reowends that this
proposabefurther investigatetb determine its feasibility, including the costs and benefits.
According to a preliminary consultant repohtetcost for such a groundwater study could range
from two millionto six million dollars, butvells drilled for thestudy could be used aster
supply wells if a viable water supply is locat€dhis study could involve DEQ and

Department of Mines, Minerals and Energy (DMME).

Water Conservation and Efficiency:

The Committeeand the various workgroups recognizkd potential foreducing overall water
demand byooking at opportunities for demand side reductions. These types of reductions
typically take the form of eliminating leaks and improving wat#ciency. The Committee
heardabout the overall reductions in municipal demand seen in most municipalities by the
replacement of old plumbing fixturesd appliancewith new moreefficienttoilets, shower
heads, dishwashers, and clothes waslendter, it was noted that new homes are much more
water efficient than older housing stock which may have the effect of lower actual water use
going forward than expected demand. On the industrial side, the Committee heard of the
numerous efforts that industiy undertaking to reduce their water use footprint with at least
one company leading their industry in water use per ton of product prodie@ommittee
was presented withther areas of water conservation efforts, as explained below.

Infrastructure (Potable Water) Enhancements
Evaluating greater regionalization of drinking water systemsbgrcingand increasinghe

capacity of currentnunicipal watesystemss anotheoption that may reduce the demand for
groundwater, increase the reliabilitytbe water supply by using available water, support
economic development in local communities, and create opportunities towweaterates
The osts forthesetypes ofprojects are contingent dhe type of projectranging from low
levelimprovementso highlevel improvementdDepending on the level of enhancam a
local scalgproject maybe more feasible timea regional scalproject.Funding maybe
challenging, as recovering the costs would typically require rate increasemliNatould
captal costs be requiredhut alsothere would be a need flamg-term maintenance

Actions needed to move forward withis type ofproject include(1) establishment of an
alternative management structuf®) acquiring the political support; a8) incentivizing
publicdprivate partnership$rojects underway in Virginia includarojects in the City of
Newport News and York County.

19 Seeid.
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Reducing Water Losses in Water Distribution Systems
Water loss from an aging infrastructure translates in Virginia to beth@MGD to over 24

MGD of potable groundwater that is potentially lost per @according to the information
submitted to DEQn water supply planshereported metered water l@ssanges from 3.95%
22.66%o0f water producedOther localities or commutyi water systems not actively metering
provided estimates within this range but they could be hidiers,improvements to water
distribution systems, to reduce losseslld reduce demand for groundwater, primarily for
municipal withdrawal$ The osts fa implementing such projects would bigh-level
improvementsEPA statedthat Virginia needed $6.7 billioover the nex20 yearsjust to
maintain its drinking water infrastructure throughout the Commonw&akhout 67%of that
total, or about $4.5 bilbn, was neededf transmission and distribution maissross the
Commonwealth

Actions reeded to move forward with these typéafrastructureprojecs include: (1)
continuingto requireentities to develop and implement a Water Conservation and Idianeeg
PlanunderV i r g iState Waies Control Law an@roundwater Withdrawal Regulatign®)
continuingto requirePermitteesn the EVGMAto completea water audit within the second
year of a permit or for eeisswed permitfor an existing user; (3) eatingmore detailed
specificationsn the regulationsegarding themplementation of & lakedetection and repair
progrand required by all permittees in the EVGMA,; and é$}ablishinga standard for an
acceptable water loss rate in the Code of Virginia.

Recommendation # 2ZZommittee recommends that the Commonwealth promote the

development of the list of t@lrnative water sources and solutions included in this report,
including solutions for public/private partnerships and potential funding for further evalu
and study of shotterm and longerm alternative water sources and solutions.

% SeeAMERICAN SOCIETY OFCIVIL ENGINEERS(ASCE),2017INFRASTRUCTUREREPORTCARD 36i 41 (2017),
https://www.infrastructurereportcard.org/xepntent/yploads/2016/10/20thfrastructureReportCard.pdf This

report card only lookedt thedrinking water industry. It dighot take into account industrial, commercial or other
entities that are not regulated by the Safe Drinking WaterA@xtordingto thereport card, approximately 14% to
18% of the water produced is lost &aky, aging pipes across the US (i.e., nearly six billion gallons of treated
drinking water lost per daylsing14%to 18%as a baseline and looking at the total permitted withdréawahst
yearin the Annual Water Resources Report, from 20015, the average groundwater withdrawal over the course
of that five year period was about 18%5D just from permitted users (14% of that number is about 19 MGD,
while 18% would be over 24 MGD)

%L The Committee heard from some Committee members that new technologies for infrastructure enhancements
such as plastics vs. ductile iron might help improve water distribution syseef.ASTICS PIPE INSTITUTES

INC., FREQUENTLY ASKED QUESTIONS HDPEPIPE FORWATER DISTRIBUTION AND TRANSMISSIONAPPLICATIONS
(2009),http://plasticpipe.org/pdf/t@ 7-fac-hdpewatertransmission.pdf.

*2SeeEPA, DRINKING WATER INFRASTRUCTURENEEDS SURVEY AND ASSESSMENT(April 2013),
https://www.epa.gov/sites/production/files/260%/documents/epa816r13006.pdfhen EPA starts looking at
drinking waterinfrastructure maintenance and replacement issues to detdravineuch funding is needed, they
do a fineeds assessment. o
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Changes in Permitting Criteria

Permit Terms for Permitted Users
Although the Committee thoroughly discussed the current permitting system, no consensus was

reached on a different approach, and no better alternative was prdpesteati, the Committee
evaluated options for enhancing the current permitting program. One igbeenised for
greater certaintyni making longterm infrastructure investment decisions. If permits can be
changed dramatally every 10 years, then lostgrmcapital assetée.g.,20 to 30 year
investmentscould potentially be stranded and be ineffective in 10syédhe challenge for the
Commonwealths how tomake management decisions based on new information and
understanding of resource conditipwile minimizing the impactm capitalinvestmentsnade
by permittees. Currently, the maximum groundwatrmit term is 1§ears as specified in
Virginia Code &ction 62.1266(C). The Committee recommends lergiing the permit term

to 15yeass. This change would creagelditional cetainty for permitteesincluding the certainty
necessaryhen large capital investments are required for implementation of water
conservation, recycling, or other beneficial projettis changevould alsocreate consistency
of permit terms for both sua€e and groundwater, sinttee term forsurface watewithdrawal
permits is currenthit5 years® Groundwater withdrawal permit fees may need to be adjusted
accordingly to cover the costs of a longer permit term. Revenue generated from groundwater
permit fees fluctuates dramatically on an annual basis and longer permit terms would be
expected to exacerbate this condition.

Additionally, the Committeeecommends maintainirtge ability of theState Water Control

Board to amend and revokermitsaspresenty allowedin Virginia Code &ction 62.1266(E),

and toreviewand malify such permit$* Virginia CodeSection62.1-263outlines the criteria

for such amendments, includingpart, taking into account the supply of groundwater available
and possiblevater sypply alternativeswhich the Comittee explored in section I{A) of this
report.

Recommendatin # 3: Committee recommends lengthening the maximum groundwater
permit term to fifteen years by changing the statutory language in Virginia Code Sectior
266(C), while maintaining the ability for the State Water Control Board to reopen and a
current permits to take changing groundwater availability into account throughout the pe
term under Virginia Code Section 6266(E).

239 VA. ADMIN. CODE § 25210-185 (2001).
229 VA. ADMIN. CODE § 25610-310 (1993).



Integration of Planning and Permitting
Both the Alternative Management Sttures Workgroup and thieermitting Criteria Workgroup

discussedncorporating regional consedation into the permitting procedsdeither workgroup
reached consensus on how to do so, and a particular concern was whether doing so would
lengthen the permépplication and DEQ review proce3$ie current permitting process is
compl et ed men, af iArfsitr sstercwe d 0 bsaedhowsdroadeh e Co mmi t t
perspective of the regiarould be considered the permitting process. A regional perspective
would allow for a more holistic view of the resource and how it is alloc@teste is a

perceivel benefitto having permits reviewed in a concurrent manner so that opportunities to
optimize the use of available suppguld potentially also translate to aquifer benefits.
Theoretically, increases in allocation could be forgone if there could be etiopdp better
distribute and share available supply to meet regional needs. This would benefit the aquifer by
minimizing increases in aquifer stresses over time. The Committee did not make a consensus
recommendation on this issue.

The Committee receied informationsuggestinghatincentivizing regional planning could
enhance the Local and Regional Water Supply Planning prddeg®nal planning is allowed
under existing regulations but is a local option and in most cases where a regional planning
appoach was pursued it was not conducted in a meaningful way. There was discussion that
perhaps in areas where the resource could be optimizesstdmore efficiently, the
Commonwealthmight insist on a regional approach. The Committee recommends commuati
of the voluntary regional planning effort with some enhancemantsgional planningffort
couldproceedhrough Panning District Commissionaorking withDEQ in order to make a
regional determination as to where both surface and groundwater resexigten relation to
needsAn example of such regional planning can be seen in the ESVA Groundwater
Committee One member of the Committeésopresented information to the Committee about
incorporatinga planning componeinto the current permittingtatute,asincluded in Appendix

F. Althoughno cansensus was reached amending the current permitting stajtite

Committee supported ongoing consideration of ways to incorporate planning for more efficient
groundwater usesge proposal discussed but andorsed by the Committee in Appendix F).

Recommendation # 4Committee recommends that the General Assetblish
additional incentives fovoluntary regioal planning effor$ that will proceed through
Planning District Commissions working wWiDEQ.
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Unpermitted Users
Unpermitted users are those who are not required to obtain a groundwater permit if withdrawing

lessthan 300,000 gallons per motfftivDH manages the permitting of individual private wells.
They reported that approximately 275,000 to 300,000 hameserved by private wells in the
EVGMA.?® In addition it was reported that 2,115 new private wells were drilled in the GWMA
in FY 16

VENIS Data: GWMA Locality Total Well Permits (FY 16)

Accomacki Carolinei 786 | Charles Cityi Chesapeake Chesterfield
2410(108) (31) 161 (15) 1970(174) 782 (45)
Essex 410 Gloucestei Hamptoni 387 | Hanoveri 1690 | Henricoi 806
(13) 1751(98) (18) 77 (61)

Isle of Wighti James City King & Queeri | King George King William i
868 (16) 555 (54) 265 (20) 710 (55) 528 (55)
Lancastei 311 | Mathewsi 741 | Middlesexi New Kenti 315 | Newport News
(13) 4) 637 (43) (36) i 137 (4)

Northamptori Northumberland| Poquoson 64 Prince Georgé | Prince William
1326 (93) i 701 (40) (1) 514(31) I 855(69)

Richmondi 36 | Southamptori Spotsylvanid Staffordi 153 | Suffolki 1514
(7) 676 (24) 1967(117) (161) (55)

SurryT 174 (20) | Sussex 261 (7) | Virginia Beach | Westmoreland | Williamsburgi
i 7027 (416) 268 (17) 16 (0)

Yorki 427 (17)

VDH also provided data to the Committee on the reported purpose for each of these private
wells contained in the VENIS dataset for B é¢GMA (the wells approved in 2016 are shown in

#\/A. CODEANN. § 62.1-259 (1992).

% This estimate @me from a review of census data, VENIS data (the VDH database), and estimates for the existing
digital data gap (1990 to 2003) that exists only in paper files in local health deparfhinersts.estimates do not

include nonpotable wells. VDH estimates th27,500 wells were installed in EVGMA during this tiifi®©90to

2003). Inaddition there are 3,580well records in VENIS for EVGMArom 2003 to present
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parentheses). VDH requires that the purpose oivillebe stated at the time of application. The

information provided on the purpose of these wells is shown in the table below.

VENIS Data: GWMA Well Purpose (FY 16)

# of Wells in # of New Wells in
Purpose VENIS Database % of Total FY16

Abandonment 90 0% 0
Agricultural 140 0% 9
Drinking Water 23,632 67% 1,498
Geothermal 1,581 4% 153
Industrial 76 0% 6
Irrigation 9,570 27% 448
Other 154 0% 1
Total 35,243 100% 2,115
VDHO s publ i c wat esel08 gakohseenday peopgrsopar imuseholdor

alternately 400 gallons per day per desitial connectionfor demand projections. DEQ reports

actual reported groundwater use is holding consistently at abow0D8@allons per day per
household in the EVGMA. As much as twenty percent of the household groundwater usage is
used for residentiarrigation.

Based on a USGS study published in 2008, it was estimated that the cumulative amount of

unpermitted groundwater use in the EVGMA wadVR9D.?” This value is used today as the

esti mated

unpermitted

use

i n yDbesigason of privaten d wat e

well permits issued in the GWMA since 2008 indicates an increase, on average, of
approximately 1,500 new private wells permitted by VDH annually. Review of this data
indicates that the use type assigned to these wells has rdrgaimerally proportional each
year. Based on estimated usage by use type (irrigation, drinking water, etc.) this annual increase
eguates to additional demands of approximatéGD per year, creating an estimated
additional 10MGD of use not included irhe 2008 estimate of unpermitted withdrawals
i ncorporated i
estimated 3MGD in 2016. If these trends continue, unpermitted use is projectggptoach

n

DEQ®6 s

groundwater

mo d e |

27J.P. Pope, E.R. McFarland, & R.B. BanRsivate domestiavell characteristics and the distributicof domestic
withdrawals among aquifers in the Virginia Coastal Plain: U.S. Geological Survey Scientific Investigations Report
2007 5250(2008),http://pubs.water.usgs.gov/sir20625Q
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the actual reductions in peitted use recently accepted by permittees by the end of their current
permit term (2027).

Even hough unpermitted users impdice health of the aquifethe withdrawals of these users

arenot managed under current law. Efforts by permitted users togedmnsumption are not

enough to restore the aquifer for the long term in the absence of a way to address the concurrent
impact that unpermitted users have on groundwater resources. The Committee generally
supported the notion that these users bear a gropate responsibility to maintaaquifer

productivity and availability into the future.

The Committealiscussedbut did not endorsegveral options foaddressing the challenge of
unpermitted use dhe groundwater supplincluding:

(1) Requiring rew construction, both residential and commercialidanect tea
rea®nable surface water systéne.,incentivizing public water supplies to be tied
to public surface watesupply whenavailablewithin 300 feetor less setting a floor
for local governmenbrdinancesThe Committealsodiscussedhat requiring a
connectiorfee shouldbe reasonable in comparison to the cost of drilling a well.

(2) Creating ncentives for existing agricultural and residengiadundwater usen®
connect tgublic surface watesupplieswhen available.

(3) Establisling an incentive foprivate well usersvho are dependent on the aquifer
with no otheralternativesavailableto replaceplumbing fixtures to modern/efficient
standards.

(4) Requiring that residential and commerdiabation wellsuse only unconfined
aquifers. Agricultural irrigation wells would be exempt from this requirement, but
shouldstill beencouraged to use unconfined aquifers where practical.

(5) Encouraginghe wseof reclaimedwaterandor stormwater for irrigatiopurposes
where practicable, whilstill meeting allsafety standards and regulations
Accordingly,real or perceivedegulatory barriers nedd beassesseih the Section
404 and VWP permitting processorder to encourage the development of irrigation
pondsfor agricultural purposesas an alternative to groundwater

(6) Creating a feedback mechanism on the status and health of the aquifer, as a means
for public education and outreach about the importance of this resource. For
example, the Eastern Shore Gmndwater Committeef Virginia completes an
annuastate of the aquifer report to educate the community and drarea@ss to
the health of thaquifer?® More information on this subject can be found in section
I (C).

28 geePublications and ResourceACCOMACK-NORTHAMPTONPLANNING DISTRICT COMMISSION, http://www.a
npdc.org/accomachkorthamptorplanning-districtcommission/groundvatekmanagement/publicationgsources/
(last visited July 17, 2017).
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Recommendation #: Committee recommends that the General Assembly create incent
for local governments and well owners to connect to the public surtzee systems when
reasonably available, with possible credits to localities to help lower connection fees or
provide low cost financing.

Recommendation #: Committee recommends that the General Assembly require new r
agricultural irrigation wells d from unconfined aquifers in the EVGMA where available
and adequate.

Recommendation #: Committee encourages the General Assembly to develop a staten
of regulatory intent to encourage the use of pamtkstormwater ponasd to work to
remedy theegulatory barriers in the development of irrigation ponds for agricultural
purposes.
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Alternative Management Structures

TheAlternative Management Structures Workgrauna the Committee evaluated the current
groundwater management system and explored various examples of water management systems
for other water bodieis Virginiaand inotherstast o i dent i fy the componen
water allocation framework. Among the components identdied presented to the Committee
were:
1 Theneed forone entity responsible for maintaining the data and determining what is
needed to protect the resoerc
1 The need for a more robysinning procesthat isfully integratedwith the permitting
process.
1 The need fopredictability.
1 The need for geater stakeholder involvement and consideration of groundwater as a
shared regional resource.
1 The need for@OneWa t e r 0 . @Groundevatqy, surface watemd stormwateall
impact water availability, andedteloping a platform that considers all water sources
would be helpfulOne Water concept is typically defined as water from all sources
should be manageaaoperatively to meet economic, socehd environmental needs.
1 The need for fairness/equity is important in the water allocation process,jsand
important tounderstandhow these concepts medifferent things to different
stakeholders.

The Committeediscussed all the optiofisted below butadoptsonly option number five
These optiongcluded:
(1) Formation ofa Water Management District other Regional Governing Body
(2) Regional Commissidii
(3) Formation of a 501(c)(3)
(4) Extension of thé&astern Virginda Groundwater Management Advis@gmmittee

2 One example in Virginia discussed by the Committee that may also provide a framework for a regional water
management district is the Eastern Shore @dewater Committee of Virginia. In 1990, that committee was formed

by Accomack and Northampton Counties to study and plan for groundwater protection. Thereevieer

committee meets monthly and includes elected officials, citizens, and local goverraffefithst Planning District

Commission staffs that committee, and a consulting hydrologist advises the committee, prepares technical reports,

and coordinates with the DEQ and USGS. That committee provides comments on groundwater permits during the
developmat phase and provides input to DEQ. Along with comments, that committee maintains a Regional
Groundwater Management Plan and engages the public thr:
is to Aassist | ocal g ostemiShom & orderstanding, protecting ashéemanagingo f t he E.
groundwater resources, to maintain a groundwater resources protection and management plan, to serve as an
educational and informational resource to local governments and residents of the Eastean8horiajtiate

special studies concerning the protection $ad manageme.!
ACCOMACK-NORTHAMPTONPLANNING DISTRICT COMMISSION, www.anpdc.org/accomackorthampton
planningdistrictcommission (last visited July 17, 2017).

31


http://www.a-npdc.org/accomack-northampton-planning-district-commission
http://www.a-npdc.org/accomack-northampton-planning-district-commission

(5) Annuali St at e of the WatérnBesources

The Committeerecommendémplementation obn annuafi St a thedcastern VirginiaVater
Resourcedforum and reportThis forum wouldoe open to the public ardeatea voluntary
mechanism for communication and dialogue among regulators and stakehotdeding
transparency and a greater understanding of the DEQ groundwater T@€ommittee
recognizes that stakeholder involvemenrdritical. The hope is tat thistype of forum would
not onlyinform those involved in thpernitting process, butlso create a collective vieand
provide aspace for dialogue fatakehtdersand citizenn theoverall status of Eastern
Vi r g iwater eesoarces\ forum on theactualstate ofwater resourcesand the aquifer in
particular,may also help stakeholders and the public understendationale behind setting
particular goals and limitsn groundwater usag8uch a foruntcouldb ui | d upon
annual repos (i.e.,fiTotal Permitted Scenad@andt h Statu® of Water Resources in the
Commonwealth).®° The G@mmittee concludes that the curreminagement proceis
sufficient at the mment, but elevatingwareness dhe challengesreating a forum for

DEQO s

communi@tion, and providing a space for dialogue among the stakeholders and regulators is

critical first step to makinghe necessary improvemeiaiisdto encouragindpuy-in for future
management.

Recommendation #:8Committee recommends that DEQ, in cooperation with other ager

establish an annual NSt ate of t he edllat er
stakehol ders are invited to discuss and
resources.

30 SeeVa. DEQ, STATUS OFVIRGINIA G5 WATER RESOURCESA REPORT ONV IRGINIA & WATER RESOURCES
MANAGEMENT ACTIVITIES (OCT. 2016),
http://www.deq.virginia.gov/Portals/0/DEQ/Water/WaterSupplyPlanning/Final AWRR_201&.adDEQ,
20142015ANNUAL SIMULATION OF POTENTIOMETRIC GROUNDWATER SURFACE ELEVATIONS OF REPORTED AND
TOTAL PERMITTED USE (Sept. 2015),
http://www.deq.virginia.gov/Portals/0/DEQ/Water/Groundev®ermitting/DocumentsandForms/2014
2015AnnualSimReportedUseandTotalPermitted.pdf
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Groundwater Trading and Banking

The Committee discusxl and evaluated several ways in whgcbundwatetrading programs

could be used to create incentives to conserve, manage, and/or allocate groundwater supplies in
the CommonwealthGroundwater trading and banking programs provide groundwater users
variousdegrees of flexibility in howio share and manage scarce water suppliee T

Committee reviewed a vatigof ways groundwater trading abdnkingprograms have been
implementedn the United States and Australia.

In general, two different types of gmadwater tading programs were discussétie first type

of trading program providesxisting andadditional users with some flexibility on how to share
groundwater through the ekiisg state permitting proceds. this type of program, DEQ
maintains respaibility for determining how much water each permitted unsay withdraw
during a 10 (or 15) year permit cyadad whether new users would be issued a permit to
withdrawal groundwater iafully allocated system Once permitted withdrawals are
establishedpermitted users could transfer portions of permittetidvawals taexisting or new
users.The Gmmittee also considered how the Commonweatibld grant groundwater users
credit for injecting and temporarily storing groundwater underground for futere us

The second approach to groundwater tradirsgii®re comprehensivaarketlike allocation
systemSucha system would require the Commonweadtldetermine the overall amount of
groundwater available, but the groundwater users decide theoughke exchange how
groundvater would be allocated amongersNew or expanding users coulskcure oincrease
groundwater withdrawals by purchasialipcations from other userSuch a system would
replace a DE€pased permitting system.

In the shorterm,the Committee recommends thestablishmenof agroundwatebanking
framework(outlined below)as a mechanism for aquifer storage and recol&®R). A
Astrawmano f r ame wo rircludedorr AppendicHhThia bapkingocgneceptm i s
allowsDEQ to gant a groundwater credit to any party that injects water into the coastal aquifer
for water storage and recovery within the existing groundwater management areas. This credit
would be considered as an addition to a groundwater allocation granted unammntaé

permitting procesOther states, including Arizona, Nevada, New Jersey, Delaware, Florida,
Kansas, and North Carolinaave adopted and implementattiousASR programgsee

Appendix Gfor a summary)These programs were exploreg the workgroupsis examples of

how to crate such a program in Virginandled to the proposal included in this report.

While the Committee recognizes thab@adertradingprogram couldffer incentives to
economize on water use ataddevelop alternative sourcesyould requiresignificant statutory
and regulatory changealthough the Committee discussed the possibility of Virginia
implementing anarketbased allocation systerbgsed on the comprehensive water
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management system in Austrdlidue to the complexjtof such gorogramthe Committee does
not recommend a particular trading system at this firhe.Committeairges the General
Assembly to continue to evaluate trading systesince the Committee regnizesthata trading
systemis an important concephat will take time to develop.

Groundwater®* Banking for Aquifer Storage and Recovery
The Committeeecommendsiraft language foa groundwater banking system that cobtl

implemented within the existing groundwater mggraent area permitting systeeandDEQ
would be expected to complete tfwlowing actions Under this recommendationjtivn
existing groundiater management areas, DEQ wogtdant agroundwaterstoragecreditto any
party that injectsreatedwater into the coastal aquifer for purposesiginhg the aquifer for
water storage andeevery.Currently, such a banking system could applgxisting or planned
projects, including th€ity of Chesapeake, and potentiathe HRSD SWIFT ProjecA
groundwater storage credit is the total quantitinggcted water authorized to be recovered
from the aquiferCredit available for use in a given yeeould beequal to the remaining
injected water at the end of the previous year multiplied by the recovery,faes@mples of
recovery factors adopted @ther states can be found in AppendixGeedit would bealeposited
into the permitt eedsthagwoadbedamiaihed and gublisheda ge acco
annually by DEQ for any permittee holding groundwater storage eneditetired when
authorized wadr is recovered.

A groundwater credit would beonsidered additional to a groundwater allocation granted under
a groundwater withdrawal perm{Broundwater allocations shoutdt be reduced based on
injection activity of the permitte®verall, the creditvould bebased on the sca#nd location

of the injection. Awell injection permit would be required before any water is injected into the
Virginia aquifers.

For the first yearthe ecovery factor wouldbe 1(i.e., 1:1 injected to recovery rateBut for
injected water that may be withdrawn across multiple y&agsecoveryfactors will be based
on estimateénnual aquifer lossé3using the groundwater model. Guidelinesdstimating
aquifer losses woulde published and updated by DETQo provide f@ some certainty in
planning, DEQ wuld establish predetermined limifisr the recovery factor.

A recovery factor schedule covering 15 years will be establish&EQ. Topromote
predictability onceestablished, th&5-year schedule withot be modifié. At the end of the 15

31 For the purposes of this report, injected groundwater is defined as treated water that is injected into an aquifer in
the Eastern Virginia and Eastern Shore Groundvidteragement Areas.

%2 iRecovery factaryhere refers to the annual fraction of the remaining injected water that is available for recovery
by a permittee and is calculated as one minus the annual water loss rate.

%3 The water loss rate is the rate at whic@ injected water is lost for recovery.
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year period the schedule will beegaluated and the recovery factor may be revised based on
new informationGenerally, anual recovery factors contained in the recovery factor schedule
may vary across time. For instance, the vecp factor may increase over time if annual loss
rates are not constant over tinklEQ may establish maximum annual limits on the rate of
withdrawal from recovery well$&sroundwater monitoring is critical in developing the recovery
factor and the recommedations outlined in sectidihl ( E) of this report must be considered for
the successf a banking/trading systerAdditionally, the General Assembly could authorize
that a portion of the injection volume be set aside for aquifer recovery.

Recovery canacur either orsite or oftsite of the injection location. The spatial recovery

zone€* will be delineatediuring the permitting procesBEQ will develop guidelines for

defining the spatial recovery zosmce the size and lodamh of the njectionis relewvant in the
permittingprocessaand must be implemented into the modeling pracEss spatial recovery

zone willbedefined to the maximum practical extent and subject to reasonable expectations

that no adverse impacts will be imposed on the groundwateruvesc e. The fAspati al
zoneo wavdluatedeeery d5eyeaSroundwater storage credits may be transferred to

another party within the spatial recovery zone.

Recommendation #:9Committee recommends that the General Assembly authorize DE
develop and implement a groundwater banking system.

Groundwater Trading as Part of a Water Management System
The Committegecognizeghat although a comprehensive groundwater trading process may not

need to be implemented currently, it could have veddester innovation, private investment
and alternative supplies, particulaifiygroundwater supplies the groundwater management
areasremain scarcen the future As such a more comprehensive marfige groundwater
allocation systenshould be considered further. Therefore, the Committee recommends that the
GeneralAssembly establish a timelirand resources to create a body thatildevaluate
comprehensivgroundwater tradingesigns folVirginia, along with giving DEQ the
appropriate athority and resources to develtiie modelinghecessary to suppatich a trading
program.Since Virginia has a nutriefitadingprogram, the Comrttee suggestthat lessons
mightbe learned from this previous process regarding tradiAtso, the Committee agrees
that the possibility of conservati@md efficiencycreditsand credits for switching to nen
groundwater sourcdse considered by DEQ ihé permitting process.

34 The recovery zone refers to the area within the spatial boundary (i.e., the size and location of the injection) from
which injected water recovery is authorized.

% The Commonwealth has a decade of experiencenwitfient trading in the Chesapeake Bay Watershed that may
be informative to the groundwater tradipgpcessSeeVA. CODEANN. § 62.1-44.19:12 (2005).
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The Commonwealth can benefit from successfutiesign and implementation of water
allocation systemimplementedh other states and countriér example the workgroup
analyzedhe Australianmodel, in which trading plays aan acomprehensivevater

management system. The Australian masl@ governmenlied planning process that identifies
the total amount of water available for withdrawal for consumptive use after determining what
needs to be available for environmentatgpss. The gover nment o0t (edn ei.ssue
fwater access entitlemen}of the total arilable volume of wateiThis sharas expressed as a
percentagef the total available watefhe percentage cannot be reduced but the government
can change thamount of total available water based oangjing conditions and sciendéhe

share cannot be modified without the consent of the shaehdlte share is recognized as a
secure asset owd by the holder of the shatecan be subdivided, amalgamatedded or

used as collaterallhe totalamount of watepermittedto be withdrawn by the shareholder in a
specific period of ,owhicmsletdarnsineday the wtltavaitableanwlatero c at i o
for withdrawal and thehare owned by the thidrawalshareholderThis allocation can be

traded, banked or carried forwardihe government establishes th&esufor all trading
processeslhe Committee discussed how the Australian model could be implemented in
Virginia, explained more thoroughly in AppendixThe advantage with regards to allocation is
certainty, since this proceglives stability to the mark@ace,while still preserving the
Commonwealth s a b manage tiie rdsaurce to meet the groundwater objectires.

system ensures that overaliter use remas consistent with overall Commonwealthter
management goals

Recommendatin # 10: Committee recommends that the General Assentibet DEQ with
a timeline and resources to create a framework in consultation with stakeholders for an
EVGMA groundwater trading program to be submitted to the General Assembly.
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Necessary Data Improvements

The Committee was informed by DEQ that the recent groundwater permit reductions and the
associated complexities of those permits, theeating of the SWIFT project, and increasing
guestions by policy makeeboutlocal scale impacts fromvater level changetand

subsidence, saltwater intrusion, and well interferemeechallenging the existing 4@ar old
model.The Committee also heardat over timemodels tend to diverge from monitored results
as new withdrawals are permitted otiare. This is due ta number of factors including: (i)
some cases new data is required on an ongoing basis to maintain the capacity to answer the
guestio; (2) new withdrawals were installed in locations, which do not have field data that
existed prior to the withdrawal to calibrate the moded (3)the questions being asked exceed
the resolution of the current tool or the tool was not desigmadswethat questionDEQ

outlined six majo areador dataimprovemens that would allowDEQ to implement the
groundwater prograro its fullest extentincluding

1 Updating the unregulated use estimation methodology, including private well
irrigation and geotirenal gaps

Addressing gaps in the hydrologic framework, including model maintenance
Installing a new extensometer

Addressing gaps in the water monitoring network, including water levels
Repaiing and naintairing the existingmonitoringwell network

Implementing a saltwater intrusion etwork

= =4 4 -4

The Committee agrees that the list provided by #® regard to data improvements
identifiesreasonablactions to be undertaken by DEQredible data is essential for moving
forward with the groundwater managememom@mendations outlined in this report. Also, since
the management program was designed to inform regional level decisions, the need for
additional data and upgrades of management tools are necessary for DEQ to address
groundwater availability concerns orsabregional and local level. The Committee

recommends that the General Assembly support such measures, as listed by priority in the
recommendation box below. These data improvements will not only bolster current
groundwater management efforts, but wilaaassist in measuring the success of future
groundwater management projects. Since model estimates tend to be conservative estimates,
actual data is very beneficial to understanding how much groundwater is actually in the system.
More uniform coverage afata and more precise data will allow for an adaptive and active
decisionmaking process by DEQ in managing these resources that will also be able to reflect
subregional and local scale concerns. Not funding these efforts will ensure greater uncertainty
over time regarding the impact of water withdrawals on the aquifer and other users, and increase
the likelihood of unanticipated impacts or problems.

37



Recommendatior# 11: Committee recommends that the General Assembly provide func
to ensure a robust groundwater management program because of the importance of
groundwater resources in Eastern Virginia and the unsustainable rate of demand on th
resource. The Comméte believes that the following DEQ activities, at a minimum, shoul
provided sufficient funding to be implemented. At this time, the activities, in priority orde
are:

1) Update unregulated use estimatioathodologyfor use on an ongoing basis

2) Ensure ogoing nodel maintenanceonsistent with best professional practice

3) Address gaps in hydrologic framework and water level monitoratyark

4) Provide operation and maintenance for Suffolk and Franklin extensometers

5) Ensure funding to perform ongoing existiwgll network repair and eantenance

6) Implement saltwatemntrusian network

7) Install new extensometer near Westrf?

*The cost for each recommendation is listed below and outlined in Appendix K.

Since current stateunded research and groundwater resource model development is conducted
with regional and national expert peer review but with limited stakeholder coordination, DEQ
should increase coordination with stakeholder groups, such as the Eastern Shore of Virginia
Groundwater Committee. The process of including stakeholders in the develabrtent

subject and scope of research objectives, and in the model development for resources
management, can result in: (1) more robust research programs and resource models, (2) a
potential reduction in cost by focusing on critical areas or issues tlastakeholders identify,

and (3) an increase in participation and motivation by stakeholders in the maintenance of a
sustainable resource. The Committee suggests that DEQ look for ways to increase the inclusion
of appropriate stakeholders.
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Update Unregulated Use Estimation Methodology
DEQuses an estimate of GDforiunr egul at ed useo based on

USGS. This estimate was published in 2808 is estimatedhat unregulated use increaged
approximately 3MGD in 2016. Thus, a new method is needed using Y¥0tH and DEQ
private well data in order to get a more accuestémate ofinregulated use estimate.

Priority #1: Update Unregulated Use Estimation Methodology$200,000 per project)

This would be conducted as a USGS Cooperative Agreement as a joint project with DEQ and VDH. USG
estimates 1 mayear of effortto complete this work. Ormanyear equals approximately $200,000. On a
cooperativeproject USGS typially is able to contribute 30% of the project cost. The project would blend
collectionand reviewof on-site well records and use of newly registered private wells to develop an update
snapshot of unregulated water withdrawals (including private weilgation, and geothermal) as well as a
methodology for updating this estimate over tinséng the new well registration program détarther detail
would be negotiated as part of a project proposal. This water withdrawal estimate would be used inltag n
part of the 2012020 rebuild/update.

Ensure Ongoing Model Maintenance
DEQ hageviewed and analyzeskisting available data from other stateldederal agencies,

from other DEQ programs, and from private sector soubtggyaps remainthere arereas of
uncertaintywith regardto thestratigraphy of the layered aquifer systeetause the data is

based on estimates Inat than core samples t&akin the field. These areas incluttee Norfolk

Arch area south of the James Rivbe expandedyroundwater management areath of the
Mattaponi River, and theorth and western edge thie Chesapeake Bay Impact Crater (CBIC).
The challenge to expanlde collection of well core or geophysical data in these areas of greater
uncertainty by DEQ initiative or by requiring the permittee to pay for the work is based on
several factors: the location of a new permit, whether or not extra DEQ funds becomdevaila
for such a project, and whether or not suitable bids are submitted that are consistent with the
budget available.

% J.P. Pope, E.R. McFarland, & R.B. BanRsivate domestiavell characteristics and the distribution ddmestic
withdrawals among aquifers in the Virginia Coastal Plain: U.S. Geological Survey Scientific Investigations Report
2007 5250(2008),http://pubs.water.usgs.gov/sir20625Q
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Priority #2: Model Maintenance CostTBD)

The main VAHydreGW model was put into use in 2010 and in accordance with best practice stahdaittls
be due to be rebuitir be updateth 2020. This work wouldnclude updating the hydrogeologic framework in
the model to reflect aquifer picks made on site from geophysical data and cuttings collected during permi
review and the information from any new cores. Ideally, core data could be collected ioithisreview in the
Middle Peninsula and d¥thern Virginia area and in the primary area of critical cells in the Norfolk Arch wes
Franklin. This work will be conducted through contractual services with a DEQ modeling contractor and r
also include a cooperiae agreement with USGS to supply data analysis of recent cores.

Task 1i Evaluate impact of HUFHydrogeologieUnit Flow) package

Task 2i Recalibrate heads to include new water level monitoring through 201

Task3il nt erpol at e t o logicdrameworkSurfacesdasddymnevadaenmermit

process

Task 4i Update MD/NC pumping

Task 5 Review mundary conditions

Task 6i Evaluate performance and determine need for larger rebuild

Address Gaps in Hydrologic Framework and Water Level Monitoring Network

The lack of an operation and maintenance budget for DEf}@t@onitor groundwater levels

creates challenges. DEQ staff faces challenges taking groundwater measurements, calibrating
the monitoring equipment, and repairing and replacing the equipment when needed. Overall, the
primary areas of uncertainty with i@ugl to fieldmeasured groundwater levels include the

Norfolk Arch area south of the James River and the expanded groundwater management area
north of the Mattaponi River. Since DEQ is currently at its staffing limit to maintain the system,
options to resele these challenges are to either add staff to DEQ or to increase funds to contract
with USGS to perform these monitoring tadk¥.18 fees for this work are $100 per well for

quarterly water level readings a$id 800 or$5,000 per wellfor continuous moitoring wells.

Priority #3: Address Gaps in Hydrologic Framework and \i¢a Level Monitoring Network
($993,000 per year)

Currently this work is biedn the open market in an-&wdc manner by both DEQ, when funds allow, agd
permittees as permit requirements.

1 Task 1 ($500,000) New SOW (State Observation Well) installati@oastal Plain), onper year at
$500,000 each equals $500,000 per year

1 Personnel ($234,000)1 FTE to service new SOW welils Coastal Plain at $78,000 per year plus 2 FT
for new SOW installation, at $156,000 per year (salary and fringe)

9 Other cost{$259,000} Initial reattime equipment costs for Mells peryear at $10,000 per well
($150,000 per yeamnd annual operational costs, (fuel, vehicles, field supplies, etc.) of $100,000 pe
year. AlsQ USGS cost to host real time water level data eir thebsiteadd 10 new data points pgzar
at $900.00 eacl$0,000 per year
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Provide Operation and Maintenance for Suffolk and Franklin Extensometers, and
Install New Extensometer Near West Point
A study conducted by USGS in 2013 found that land subsidence in the coastal plain had

occurred and that an estimated 25% of the land subsidence could be attributed to subsidence
associated with the over pumping of groundwat®.E Q6 s g r o u n éstimategnearlyno d e |
a foot of subsidence has occurred near West Poimtel1910 Also, HRSD and USGS installed

an extensometer at Nansemond for $1.3 million. The estimated costs for the operation and
maintenance for the extensometer at NansemonDi®@0per yeay along with 80,000 per

year for the existing Suffolk and Franklin extensometers.

Ensure Funding to Perform Ongoing Existing Well Network Repair and
Maintenance

Priority #4. Suffolk and Franklin Extensometers @eration andMaintenance($40,000 per year)
The cost of contractual services with the USGS for operation and maintenaheseofdcilities is $40,000 per
year. The priority should includgperation and maintenance expenses for all three extensometer sites
(Nansemond, Suffolk, and Franklin at $70,000 per year).

Priority #7: Install New Extenseneter near West Point ($1.3 mitin first year then $30,000 per year
thereatfter)

The installation of aextensometenear West Poirn this area is critical to monitoring land subsidence in an
area of known land subsidence. The extensometer will be installed through a cooperativeragsibrthe
USGS as was done this year at Nansemond. The costs associated with the project are $1.3 million-with «
going O & M cost of $30,000 per year.

In order to ensure scientifically reliable and valid data, monitoring wells needwaint
maintenance. Most of thexisting monitoringvells were installed at least thirty years ago (over
fifty percent of the 243 wells). In 2015 as part of maintaining the current well network, DEQ
started assessing the condition of between twenty andyiiree wells per year. Currently,
sixtean of twentynine wells exhibiproblemsthat need to be addressetiese problems

include aging casings, silted screens, and obstructions. The estimated cost of maintenance of
these wells varies by situation and bitering. DEQ no longer has tleguipment for these
tasks, so the maintenance services must be proadrexd funds are available. For example, a
recent bid to remove sediment for one wedls$38,275, and because there is no existing
budget for the opernain and maintenance of these weflgintenance is dependent on having
excess funddgzurther, DEQ only has two staff members to address the needs of all 243
monitoring wells across the Commonwealitdustry best practices call for one staff member
per 5060 wells.

37 Jack Egglestang Jason Popd,and subsidence and relative sieael rise in the southern Chesapeake Bay
region: U.S. Geological Survey Circular 13@2013),https://dx.doi.org/10.3133/cir1392
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Priority #5: Existing Well Network Repair and Maintenance ($306,000 per year)

DEQ is currentlyassessing the scope tifis activity.Estimated costeepresent the costs of contracting these
services on the open market. Assessment of network wells to date indicates that it is prudent to assume
following:

Task 1- SOW well replacementl per yeaat $100,000

Task 2- SOW well abandonment, 5 per yed $10,000 (tote$50,000 per year

Personnei2 FTE&s to coordinate well mai ntenance

year(including fringebenefits)

Implement Saltwater Intrusion Network
DEQ contracteavith USGS to develop a monitoring strategy for lateral and upconing

movement of saltwatéf This process assessed 612 monitoring wells for proximity to 250
milligrams per liter kng/L) of chloride surface The results concludatiat (1)eighty-one
Apr i ovellswerg @ithin 50 feet(2) forty-two wellswereat risk of intrusion that needed
further monitoring, and3) fifty -four additional monitoring wells wemeeededo track the
movemenbf these surfaces due to pumping at the weligortunately, no existing wells are
suitable to monitor the movement of saltwater in groundwater. Thugitétheost of
implementatiorfor newmonitoringwells would be$12.5 milion over 10 years, averagj
about$1.35million in annual costs

Priority #6: Implement Saltwatetntrusion Network
($2.5745 mil. per year for 10 years then $1.35 million per year thereafter)

Chloride Network installation estimates aredzmhsn current well installatiocosts using commercial drillers;
the number of wells necessary was determineadsgssing the USGS chloride monitoring stratépyee
geologists would be needed over ten years to ovetdegdemonitoringandwell installation and maintain
the indalled equipment. The Chlorideelvork sampling costs are estimates based on cumahtti@al costs.
The sampling program will shift from a more comprehensive analyte suite and frequent sampling up frc
less comprehensive suite less frequently with time.

The estimate is based on 200 samples a year (higher frequency) at $1 2n@dger(reduced analyte suite).
It is estimated that 75 to 100 samples per year can be collected by a dedicated sampling team consisti
employees. The proposaktludes fouremployees (two teams) and sufficient equipment to acquire the tart
numbe of samples. The sampling costs also include budget for overnight travel and per diem while
conducting the sampling. The chloride monitoring support and assistance is based on the current cost
contracting one joint study per year betw&#Q and USGSOne fulttime support staff is included to
manage and analyze the data. Maintenance costs are estimated based on an average repair/replacem
$5,000 for 20 incidents per year.

% E.R. McFarlandA concetual framework and monitoring strategy for movement of saltwater in the Coastal
Plain aquifer system of Virginia: U.S. Geological Survey Scientific Investigations Repoit207%2015),
http://dx.doiorg/10.3133/sir20155117
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Funding Needs and Options

The Committee recognizes the severe impact thdeepgroundwater resources wohlave

on the communities, economy, and overall environment of the EVGMA. Inaction is not an

optonor the Committee, and the Committeeds reco
actions needetb manage the groundwater resources in the MXGCurrent funding for the

groundwater programerives fromgeneral funds and permit fedhe Commitee propses two

funding optiondo ensure that DEQ has the needed funds to successfully manage groundwater
resources in the Commonwealth, including funding for the necessary data needs as prioritized
sectionlll (E) of this report The Committealsorecognize there may be an increase of federal

funding forinfrastructure and encouragée Conmonwealth to pursue these federal funds if

available.

There are two main categories of costs discussed in this report, including (1) operational support
for DEQ, and2) larger capital costs for alternative water solutions and diversifying water
sourcesThe Committeereached consensus to recommend funding for specific DEQ operational
fundsthatare essential to the management of the groundwater res@mgaaglinedn section

Il (E). The Committee remmmends the General Assemhbiyd this effort through General
FundAppropriations as the first funding option.

If general appropriations are not availables Committee recommendsminimalfee covering
abroad basef regionalusers to keep the costs both reasonable and equitable. The Committee
suggests that this type of flige needs to be applicable to both permitted and unpermitted users
within the EVGMA. The Committee discussed that such a fee must be priectcabefficient

to collect, and would be twtiered based on households and businegdss, the Committee
agreeghat a fee must be cappata level that generates revemaeded for operational costs of
the groundwater management program. The idegapgtement a flat fee was not unanimous

within the Committee based @oncerns over the impact a flat fee may have on individual
homeowners, and the ability for such a fee to be increased over the years.

Recommendation # X12ZZommittee recommends that the General Asseffoiolg¢ the essential
operational costs of DEQ to successfully manage the groundwater resources, first throug
GeneraFundAppropriations, and second, if absolutely necessary, through a reasonable f
appliedonly to households and businessethe EVGVIA. If a fee is applied, the funding
provided by the fee shall not result in any reduction of the general funds appropriated.
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HRSD SWIFT Funding

The HRSD enabling legislation empowers the HRSD Commission to set rates and fees
practice, the Commissioreviews rates, fees and charges annually with the budget proce
and revises these rates as required to support the budget and future investment needs
future investment needs are based on capital improvement projections over the foreca:
period. Thecapital needs include investments to meet known regulatory requirements;
appropriate reinvestment in existing infrastructure renewal and any anticipated new ca|
This is done with a 2§ear financial forecast that is constrained by HRSD financi&tipsel
to ensure adequate revenues are available throughout the forecast period to meet all
obligations including maintaining debt service coverage ratios and unrestricted reserve
within policy limits and as required by current bond holders (in accordaiticérust
agreements). The A@ar forecast includes the required revenue requirements (rate incri
over the forecast period and is published annually with the HRSD budget.

HRSD is capable of supporting the dSWI F’
Planning framework (i.e., the ability to prioritize obligations and invest in projects with tl
greatest local environmental benefits). Beyond SWIFT implementation, however, there
recognized need for third party oversight of SWIFT and potentidligrananaged aquifer
recharge projects within the Potomac Aquifer. The Occoquan Watershed Monitoring
Laboratory (OWML) provides a successful model that may help guide the development
Potomac Aquifer Monitoring Program to provide this oversight. HRSiomsmitted to
working with VDH, DEQ, and other key stakeholders to develop a third party oversight
program. Though the general structure of the OWML may provide a useful framework,
funding mechanism for the OWML in which the costs are split eqbaliyeen water supply
and sewageases does not have direct applicability to a Potomac Aquifer program. Innov
funding approaches will be needed to support a third party oversight program.
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Appendix B: Enabling Legislation Establishing the Committee

§ 62.1256.1. (Expires January 1, 2018) Eastern Virginia Groundwater Management

Advisory Committee established.

A. The Eastern Virginia Groundwater Managem&dvisory Committee (the Committee) is

hereby established as an advisory committee to assist the State Water Commission and the
Department of Environmental Quality in developing, revising, and implementing a management
strategy for ground water in the Ea® Virginia Groundwater Management Area. The

Committee shall be appointed by the Director of the Department of Environmental Quality and
shall be composed of nonlegislative citizen members consisting of representatives of industrial
and municipal watersers; representatives of public and private water providers; developers and
representatives from the economic development community; representatives of agricultural,
conservation, and environmental organizations; state and federal agencies' officitdsutnd

of baccalaureate institutions of higher education and citizens with expertise in water resources
related issues. The Committee shall meet at least four times each calendar year.

Members of the Committee shall receive no compensation for theicesand shall not be
entitled to reimbursement for expenses incurred in the performance of their duties.

B. The Committee shall examine (i) options for developing-@nm alternative water sources,
including water reclamation and reuse, ground watdramge, desalination, and surface water
options, including creation of storage reservoirs; (ii) the interaction between the Department of
Environmental Quality's ground water management programs and local and regional water
supply plans within the Easternrginia Groundwater Management Area for purposes of
determining water demand and possible solutions for meeting that demand; (iii) potential
funding options both for study and for implementation of management options; (iv) alternative
management structuresuch as a water resource trading program, formation of aéomg

ground water management committee, and formation of a commission; (v) additional data
needed to more fully assess aquifer health and sustainable ground water management strategies;
(vi) potential future ground water permitting criteria; and (vii) other policies and procedures that
the Director of the Department of Environmental Quality determines may enhance the
effectiveness of ground water management in the Eastern Virginia Groundveatagément

Area. The Committee shall develop specific statutory, budgetary, and regulatory
recommendations, as necessary, to implement its recommendations.

C. The Committee shall report the results of its examination and related recommendations to the
Stae Water Commission and the Director of the Department of Environmental Quality no later
than August 1, 2017. The Director of the Department of Environmental Quality shall issue a
report responding to the Committee's recommendations to the Governor téhe/Ster

Commission, the Chairman of the House Committee on Agriculture, Chesapeake and Natural
Resources, the Chairman of the Senate Committee on Agriculture, Conservation and Natural
Resources, and the Joint Legislative Audit and Review Commissionendhiab November 1,

2017.

2015, cc262 613
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Appendix C: DEQ Virginia Coastal Plain Groundwater Issues
Presentation | and Il

Virginia Coastal Plain Groundwater Issues

EVGMA Advisory Committee
August 18, 2015
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Geology 101

Virginia Physiographic Province s

COASTAL
PLAIN
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